Acute toxicity of carbonyl iron and sodium iron EDTA compared with ferrous sulfate in young rats.
According to the American Association of Poison Control Centers, exposures to excessive doses of iron supplements still occur in children less than 6 years of age. Since 1998, there has been one death among U.S. children in this age group. Exposures, including adverse events, to iron supplements and iron-containing vitamins for the years 1999 and 2000 were 23,215 and 24,249, respectively. To reduce the potential seriousness of such exposures, carbonyl iron (Fe(0)) has been suggested as a possible replacement for ferrous sulfate (FeSO(4)). Carbonyl Fe is a unique form of elemental iron because of its small particle size. It is highly bioavailable when used to correct iron deficiency anemia. There is also current interest in using sodium iron(III) ethylenediaminetetraacetate (NaFeEDTA) for food fortification. In this study both NaFeEDTA and carbonyl Fe were compared with FeSO(4), the most common form of iron for dietary supplements, to obtain information relevant to the acute toxicological profile in young rats. With FeSO(4) and NaFeEDTA, total liver nonheme iron increased with increasing dose, but the response was approximately 50% lower with NaFeEDTA compared with FeSO(4). Serum iron peaked at approximately 0.5 to 1 h for both FeSO(4) and carbonyl Fe, while NaFeEDTA was elevated up to 4 h. FeSO(4) had an LD(50) of 1.1 g Fe/kg and was approximately 45 times more toxic than carbonyl Fe, which had an LD(50) greater then 50 g Fe/kg. NaFeEDTA had an LD(50) of 1.3 g Fe/kg and, when compared with FeSO(4), had approximately the same level of toxicity.